Synthesis in vitro of rabbit hemorrhagic disease virus subgenomic RNA by internal initiation on (-)sense genomic RNA: mapping of a subgenomic promoter.
Rabbit hemorrhagic disease virus (RHDV), a positive-strand RNA virus, is the type species of the Lagovirus within the Caliciviridae. In addition to the genomic RNA of 7.4 kb, a subgenomic mRNA (sgRNA) of 2.2 kb, which is identical in sequence to the 3' one-third of the genomic RNA, is also synthesized in RHDV-infected cells. Numerous RNA viruses make sgRNA for expression of their 3'-proximal genes. A relevant mechanism for viral gene expression is the regulation of sgRNA synthesis by specific promoter elements. In this study, we have investigated in vitro the sgRNA synthesis mechanism using recombinant RHDV RNA-dependent RNA polymerase produced in baculovirus-infected insect cells and synthetic RHDV (-)RNAs of different lengths containing regions located upstream of the subgenomic start site. We report evidences supporting that the sgRNA of RHDV is synthesized in vitro by internal initiation (subgenomic promoter) on (-)RNA templates of genomic length. The deletion mapping of the subgenomic promoter starting from minus-strand genomic length RNA showed that a sequence of 50 nucleotides upstream of the sgRNA start site (+1) is sufficient for full subgenomic promoter activity in an in vitro assay using recombinant RHDV RNA-dependent RNA polymerase. This study reports the first description of a subgenomic promoter in a member of the Caliciviridae.